effects of transaction costs, especially those costs generated either by imperfect knowledge of one another's production and profit functions4 or by the need to include many agents in a bargain.5 Many observers have theoretically assumed (or deduced) that imperfect information or multiple agents in a bargain will tend to preclude contracting by the affected parties.6 A great deal of legal and economic work rests directly on these two theoretical assumptions.7
In 1972, Donald Regan pointed out that assumption h is quite unlike assumptions about agents' behavior in most economic models.8 For example, a proof of the existence of the competitive equilibrium might presume that an individual maximizes utility subject to a budget constraint in the face of fixed prices by purchasing commodities in a market. In contrast, h posits that two specific individuals who find themselves in a position to strike a mutually advantageous bargain will do so. This assumption is, in essence, a statement that parties in non-zero-sum games 8 Regan, supra note 3A. Assumption h is clearly needed to prove the theorem; none of the other assumptions guarantees that two agents who are in a position to strike a mutually advantageous deal will do so. The assumption of profit-maximizing producers (or expected utility-maximizing consumers) guarantees only individual rationality. Most economic models take such assumptions about individual rationality and impose some sort of mechanism or institution, such as a market, which combines the individually rational choices into a group outcome. The Coase Theorem proffers only the existence of basic contract law, which will be perfectly and costlessly enforced by the court system. The Coase Theorem also needs an assumption which provides for combining individually rational behavior into a group outcome. Instead of providing some specific mechanism, such as allowing one of the two parties to propose a deal and let the other accept if and only if accepting the deal would increase the acceptor's individual utility (or profits), assumption h makes the most general proposition that eventually some sort of deal will be struck. Hence, assumption h is the analog, in the Coase Theorem, of the assumption in a market model that consumers will actually purchase the goods and services, subject to a budget constraint, which maximize their utilities. Furthermore, assumption h is not captured by the assumption of zero transaction costs. It may be that even though the parties can negotiate and transact costlessly, one or both of the parties may behave strategically so as to capture more profits for himself. As Regan, supra note 3A, p. 430, notes, the essence of making credible threats is to carry them out, sometimes. But once a threat is carried out the Coase Theorem has failed. Even if such threats are not carried out, each party may continually threaten to refuse to agree to a deal unless that party receives quite favorable treatment. Parties can refuse to agree to the deal indefinitely. The only way to handle this dilemma for the Coase Theorem is to assume that the parties will strike a deal. Consider, in this vein, the argument found in William M. Landes & Richard A. Posner, Salvors, Finders, Good Samaritans, and Other Rescuers: An Economic Study of Law and Altruism, 7 J. Legal Stud. 83, 91 (1978): "Even where there is both mental capacity and adequate time for negotiating, the process of voluntary exchange may not work efficiently. Suppose the sinking ship is far out at sea-though in no immediate danger of sinking-and a potential rescuer comes upon it by chance or by responding to its distress signal. There is time for negotiation but little likelihood of another ship's chancing on the scene. The potential rescuer therefore has a monopoly position which he can use to try to extract the victim's promise, prior to initiation of any rescue efforts, to pay him all or most of the value of the ship and cargo. At the same time, because the rescuer has no alternative customer for his rescue services at the place where he has found the ship in distress, the "rescuee" has a monopoly position, making the situation one of bilateral monopoly. Transaction costs under bilateral monopoly are high because there is a range of possible prices which invites haggling. The haggling may be protracted, costly, and sometimes unsuccessful in producing agreement on terms." Assumption h also rules out both will choose a Pareto optimal allocation.9 As such, assumption h represents a departure from the conventional wisdom, which is that outcomes of non-zero-sum games are quite uncertain. Hence, Coase's Theorem is much more a proposition than a typical economic theorem. Once the analyst fully accepts this point, the Coase Theorem's appeal depends on the reasonableness of assumption h in a typical Coase Theorem setting. In other words, one must know whether two people who are in a situation satisfying assumptions a through g will tend to act in accordance with assumption h.
In addition, as is noted above, a great deal of important legal and economic work stands on the supposition that either including many parties to a bargaining situation (assumption a) or including imperfect information (assumption b) tends to preclude the formation of mutually advantageous contracts.10 For example, Calabresi and Melamed use these suppositions to analyze the differences between property rules and liability rules.T1 To test these suppositions, one must know of the effects of relaxing assumption a (multiple parties) in the presence of assumptions b through h, of relaxing assumption b (imperfect information) in the prespersonal or social pressures which militate against contracting. If one of the parties to an externality were to believe that contracting is inherently evil, or that the behavior involved in the externality is terrible, the individual might refuse to ever sign a contract which pertained to the externality, and the Coase Theorem might fail. Social pressures could affect willingness to contract in an asymmetric fashion. For example, in Coase's original example of a rancher and a farmer, there were no social pressures on the two parties to resist economic forces. However, if cows were considered sacred to the extent that one who signed a contract to limit the number of cows kept on a ranch would be shunned by his friends, but no such attitude would exist toward a contract which increased the number of cows to be kept, then the following results might be obtained. First, if the farmer had a property right to exclude cows, so that the rancher had to obtain the farmer's permission to have a herd, then the farmer and rancher would strike a deal allowing the rancher to keep some cows. Second, if the rancher had a property right to have as many cows as he wished, so that the rancher and farmer could joint-profit maximize only by striking a deal to limit the number of cows the rancher would keep, then no deal would be struck. Such a pair of results would violate the Coase Theorem, and assumption h rules out all such problems. Of course, to the extent that the reader remains unconvinced that assumption h does not flow naturally from the other assumptions, he will not be particularly interested in (or surprised by) the strong appeal of the Pareto optimal outcome in the two-person, full-information experiments. Such a reader, however, should still be quite interested in the three-person and partial information variations on the Coase scenario which we test. 9 A Pareto optimal allocation has the property that it is not possible to make one person better off without making another person worse off. In a non-zero-sum game a Pareto optimal allocation maximizes the joint profits from the game.
' ence of assumptions a and c through h, and of relaxing assumptions a and b (multiple parties and imperfect information) in the presence of assumptions c through h.
II. REVIEW OF THE LITERATURE
There is a large and growing experimental literature on two-and threeperson bargaining games. Many of the experiments illuminate one or more of the axioms discussed above, but almost no work has specifically tested the Coase bargaining problem in the specific ways discussed above.12 However, we can make some important generalizations, which have significant implications for the design of an experiment. The main issue is whether parties to a bargain will choose a Pareto optimal allocation. Although subjects playing non-zero-sum games have not universally chosen Pareto optimal outcomes, in general they have tended to choose Pareto optimal outcomes more often when the experimental conditions have looked more like the Coase axioms. In particular, Pareto optimal choices seem to be more frequent under the following conditions: (1) When subjects play for significant amounts of real money,1: (2) when all parties can engage in free face-to-face communications,T4 The difference in results seems to be generated at least in part by different instructions and different information about payoffs given to the subjects. Subjects who divide the profits equally either tend to know all monetary payoffs22 or tend to be told that their "task" is to divide up a sum of money. Conversely, subjects who bargain to unequal payoffs generally either tend to be ignorant of one another's payoffs23 or tend to be instructed by the experimenter to try to make as much money as possible.24 Where the instructions are less pointed about subject motivation, the results seem more mixed.25 In general, the following experimental conditions seem to be associated with more equal splitting of profits: (1) repeated, face-to face negotiations;26 (2) the ability to choose a Pareto optimal allocation which is also an equal split;27 (3) public payoffs;28 and (4) While the experimental literature summarized above has improved our understanding of how individuals bargain under a variety of different conditions, the general bargaining problem described by Coase has received little attention prior to the work reported here. There have been very few experiments which have both required subjects to bargain over a variety of different discrete choices and allowed them to make side payments to one another at the same time.30 In Coase's view, the person owning the liability right gets compensated. For example, in bilateral monopoly experiments subjects bargain over discrete choices as individuals might bargain over levels of pollution, but side payments are generally forbidden.31 On the other hand, most of the games which implicitly allow side payments involve only two or three alternatives from which to choose and are described in coalitional rather than discrete alternative form.32 Typically, in such a game, subjects are given the following infor- A set of experiments conducted by Michener, Yuen, and Ginsberg comes very close to a Coase bargaining situation.33 Three subjects per experiment bargained over outcomes (instead of coalition divisions), and they could make side payments. Subjects were told to maximize their own payoffs. More than half, but by no means all, of the choices were Pareto optimal, and the mean payoff splits were far from equal. The authors concluded that the payoff splits generally fit the Shapley value,34 which predicts that the payoffs will be in proportion to one's power in the game. However, the experimental situation above differs crucially from a Coase bargaining situation in that no one player could unilaterally choose the allocation as can the owner of a property right.
Experiments which have granted some unilateral power to one of the parties in a bargaining game have generally involved somewhat different decision tasks from that described by the Coase Theorem. For example, in one study, two players were given individual values and a joint value they could divide. One player was given the right to divide the joint reward if the other player did not depart from a joint cooperative strategy, and the subjects could write enforceable contracts specifying what each player would do. If the subjects wrote no contract, they were given their indi- vidual values.35 In another experiment the subjects could divide the rewards, and both could write a contract specifying the division.36 The authors of these two studies concluded that the ability to write enforceable contracts fosters the attainment of Pareto optimal outcomes. Another important question raised by Coase's critics is whether a proposition describing two-person bargaining can be extended to larger groups. Experiments with three-and four-person games suggest that Pareto optimal outcomes can be achieved,37 but experiments with larger groups have generally concluded that free-rider problems take over unless special allocation mechanisms are imposed.38 However, these larger group experiments have not allowed open communication, side payments, and enforceable contracts. This paper reports the results of a set of controlled experiments designed specifically to test the Coase proposition in two-and three-person bargains. The results strongly favor the Coase proposition and also strongly suggest that parties engaging in repeated negotiations with one another may split profits equally even though in single-shot negotiations they are more likely to choose individually rational divisions. Of the 114 experimental decisions, 89.5 percent were Pareto optimal. Sixty-two of those dictated that payoffs be divided nearly equally.
III. EXPERIMENTAL DESIGN

A. Two-person Experiments
Perfect Information: Instructions
As the subjects arrived at a designated room they were randomly assigned the letters A or B. Each pair was placed in a separate room, with a monitor being the only other person present. The monitor provided the following set of instructions to the subjects, who first read the instructions silently and then listened to the monitor read them aloud. 
INSTRUCTIONS
General
You are about to participate in an experiment in decision making. The purpose of the experiment is to gain insight into certain features of complex economic processes. If you follow the instructions carefully you might earn a considerable amount of money. You will be paid in cash at the end of the experiment.
Specific Instructions to Participants
You will be asked to make several choices. Each choice will involve choosing a number. The cash value to you of the number is given in the set of payoff sheets attached to your instructions (see pp.
). For example, if $5 were next to number 2 on your payoff sheet and if number 2 were chosen, then you would be paid $5. In the example shown below, for instance, you might be person B. Your payoff sheets39 list not only the value of each number to you, but also the value of each number to the other participant.
Two of you will participate together on each decision. One of you will be designated the "controller." The controller may, if he or she wishes, choose the number by himself or herself and inform the monitor, who will stop the experiment and pay both participants. The other participant may attempt to influence the controller to reach a mutually acceptable joint decision; the other participant may offer to pay part or all of his or her earnings to the controller.
Example
Assume In essence, these instructions told subjects that they had to choose one of a given set of numbers and that they would be paid different amounts of money, in cash, depending on which number was chosen. In this formulation, the numbers are analogous to the productive decisions in the Coase Theorem. For example, subjects A and B might correspond to the adjacent rancher and farmer in Coase's original model. Similarly, the chosen numbers might correspond to the size of the rancher's herd, and the money that was paid to the subjects might represent the rancher's and farmer's profits. The subjects were also told that one of them had the power to choose the number unilaterally. This power is analogous to a property right in the Coase situation.40 For example, the controller's abil-40 Although Coase contrasted a liability rule in favor of farmers with a property rule in favor of ranchers, we have chosen to contrast opposite property rules because they are so much easier to model. ity to choose the number might correspond to the farmer's right to obtain an injunction preventing the rancher from allowing his cows to wander onto the farmer's land. Finally, the instructions allowed subjects to transfer, by contract, payoffs from one party to another. This feature of the experiment directly mimics the contract mechanism which is central to the Coase Theorem.
Each of the instructions included some information telling the participant how much cash he would be paid (depending on which number was chosen).41 Table 1 shows representative payoffs for two-party bargaining situations.42 Notice that each schedule has a clear joint-profit maximizing number, which pays at least $1.00 more than the next highest number. After reading the instructions and examining their payoffs, subjects were tested on their understanding of the rules and the consequences of decisions they might make.43 After both subjects had answered all of the questions correctly, and after the monitor had answered all of the subjects' remaining uncertainties about the rules of the game, the experimenter flipped a coin, and the winner of the toss was designated the controller. The subjects were then instructed to proceed with the experiment (by choosing a number).
Experimental Institutions
In all of the two-person experiments the bargaining was face-to-face and public and involved more money than most students can earn for an hour's work in their next best alternative employment. Side payments were allowed; contracts were in writing and strictly enforced. All payments were made in public. Subjects were given no motivational instructions; subjects were not told what their objectives should be in choosing a number or in forming contracts.
The instructions above for the first set of experiments modeled an environment as close as possible to one satisfying all the sufficient conditions for the Coase Theorem to hold: two parties who are fully informed about one another's payoffs and who have no transactions costs. Because we suspected that parties to a bargain might divide the profits differently if their relationship were to continue than if they were to make only one decision, there were two versions of this first set of experiments. a) Sequential. Six pairs of subjects made two decisions each, in sequence. The coin was flipped to decide who was the controller before deliberation began on each decision. The subjects thus knew they would make two decisions together, but during the first decision, they did not know who would be controller for the second. The object was to simulate a legal environment in which the assignment of rights was uncertain but the parties knew they would have to maintain a continuing relationship. This models, for example, a nuisance case in which the parties will interact over a period of time but in which the legal assignment of liability is not clear. b) Nonsequential. Two groups of four subjects who did not know one another made six single, pairwise decisions each. The object was to model a legal environment in which one bargain would be struck between two parties who would never have to communicate again.
Two-person, Limited Information
The next set of experiments modeled an environment less favorable to Coase than the first. Subjects were only told their own payoffs. They were allowed to reveal their payoffs to the other subject in a bargain, but they did not have to do so. The instructions for this pair of experimental institutions were identical to the instructions for the pair above, with one crucial exception. Where the instructions above stated, "Your payoff sheets list not only the value of each number to you, but also the value of each number to the other participant," the instructions for the limited information bargains stated, "Your payoff sheets list only the value of each number to you. The other participant is free to tell you anything he or she wishes to about the value of each number to him or her." Otherwise, these experiments were exactly the same as the first. These experiments were also divided into (a) sequential-four pairs made two decisions each, and (b) nonsequential-two groups of four each made six single pairwise decisions.
B. Three-person Experiments
Full-Information Instructions
As the subjects arrived at a designated room they were randomly assigned the letters A, B, or C. Each triad was placed in a separate room, with the monitor being the only other person present. The monitor provided the following set of instructions to the subjects, who first read the instructions silently and then listened to the monitor read them aloud.
INSTRUCTIONS
General
You are about to participate in an experiment in decision making. The purpose of the experiment is to gain insight into certain features of complex economic processes. If you follow the instructions carefully, you might earn a considerable amount of money. You will be paid in cash at the end of the experiment.
Specific Instructions to Participants
You will be asked to make several choices. Each choice will involve choosing a number. The cash value to you of the number is given in the set of payoff sheets44 attached to your instructions (see pp.
). For example, if $10 were next to number 2 on your payoff sheet and if number 2 were chosen, then you would be paid $10. In the example shown below, for instance, you might be person B. Your payoff sheets list not only the value of each number to you, but also the value of each number to each of the other participants.
You three people will participate together. Either one of you will be chosen as the "controller" or two of you will be chosen as "joint controllers." In order to reach a group agreement, the following procedures must be followed: a) If one person has been designated the controller, then either one or both of the other participants can join the controller in a group decision by filling out and signing one of the attached agreement forms. All of the parties to an agreement must sign, and if any portion of any participant's earnings is to be paid to someone else, then the participant agreeing to pay must sign the agreement form before the agreement will be enforced by the monitor. Otherwise, the controller can choose the number alone. b) If two participants have been chosen joint controllers, then both joint controllers must join in a group decision before it will become effective. Otherwise, the number will be chosen in accord with the procedure described in the preceding paragraph (that is, the joint controller choosing the lower number sets the number). The remaining participant may also be a party to a group agreement. Again, all of the parties to a group agreement must sign, and if any portion of any participant's earnings is to be paid to someone else, then the participant agreeing to pay must sign the agreement form before the agreement will be enforced by the monitor. No physical threats are allowed. If either party makes a physical threat, the threatened party will be paid his or her maximum payoff, and the threatening party will get nothing. When a group agreement is reached and the forms are signed, the monitor will end the experiment and pay the participants. These instructions are meant to model a pollution externality; A might correspond to a factory which wished to dump the by-products of its production process into a stream, and B and C might be downstream riparian owners who dislike increased levels of pollution. The choice of a number would correspond to the choice of a level of pollution. If A were the controller, his power to choose the number unilaterally would represent the factory's right to pollute as much as it wished, without having to pay anyone anything. If B and C were joint controllers, their shared power might represent each riparian owner's independent right to obtain an injunction preventing the factory from dumping any pollutants. Under such circumstances, B and C's right to attempt to set the number independently would correspond to each riparian owner independently telling the factory the maximum level of pollution the riparian owner will tolerate. The factory obviously may not pollute to any greater extent than the lowest level allowed from among the independent riparian owners. In just this way, if B and C attempt to set the number independently, the lower of their choices controls. For this very reason, all riparian owners would have to join in an agreement not to seek an injunction before the factory could rely on the agreement. Similarly, in the experiment, both B and C must join in a group agreement in order for A to be able to rely on it.
Each of the instructions included information telling each participant how much cash he and each of the other participants would be paid (depending on which number was chosen). Table 1 shows representative payoffs for three-party bargaining situations. Once again, notice that each schedule has a clear joint-profit maximizing number, which pays at least $1.00 more than the next highest number.
After reading the instructions and examining their payoffs, subjects were tested on their understanding of the rules and the consequences of the decisions they might make. After all three subjects had answered all of the questions correctly, and after the monitor had answered all of the subjects' remaining uncertainties about the rules of the game, the experimenter flipped a coin, and the winner of the toss (either A alone or B and C together) was designated the controller. The subjects were then instructed to proceed with the experiment (by choosing a number).
Experimental Institutions
The three-person, full-information experimental institutions were almost identical to the two-person, limited-information sequential institutions. Again, all bargaining was face-to-face and involved more money then most students can earn for an hour's work in their next best alternative employment. Side payments were allowed, and contracts were in writing and strictly enforced.45 All cash payments were made in public. Subjects were given no motivational instructions. Seventeen groups of three subjects made two decisions each, sequentially.
Three-person, Limited Information
This final set of experiments completes a square design of two and three subjects crossed with limited and full information making sequential decisions. The instructions are exactly the same as the three-person instructions given above, except for the crucial insert about knowledge of one another's payoffs. Where the instructions above stated, "Your payoff sheets list not only the value of each number to you, but also the value of each number to each of the other participants," the instructions for the limited information bargains state, "Your payoff sheets list only the value of each number to you. The other participants are free to reveal to you anything they wish about their payoffs." Eighteen groups of three subjects made two decisions each, sequentially. Table 2 summarizes the results of all 114 experimental decisions. Overall, 89.5 percent of the decisions are Pareto optimal. In fact, the only deviation from nearly 100 percent joint-profit maximization is with three persons to a bargain, joint controllers, and limited information. These results clearly demonstrate that the Coase Theorem is supported under the following conditions: (1) two parties to a bargain, with and without full information; (2) three parties to a bargain and a single controller, with and without full information; and (3) three parties to a bargain, joint controllers, and full information.
IV. EXPERIMENTAL RESULTS
Controllers' behavior regarding splitting the profits fell neatly into two groups. With only fifteen exceptions controllers either agreed to split the 45 Contract forms are included with the instructions. payoffs nearly evenly or demanded at least their individual maxima. The second strategy is individually rational for each play of the game and is generally predicted by game-theoretic solutions to the bargaining problem. The first strategy is more in keeping with the results of the social psychological experiments which did not instruct subjects to be individually rational.46 If we define sharing as an allocation within $1.00 of an equal split, sixty-seven controllers shared and thirty-six bargained to a core allocation.47
Sharing occurred most frequently in two-person sequential decisions, and the presence or absence of full information seems to have made no difference. Eighteen of twenty controllers in two-person sequential decisons shared, compared with only eleven of twenty-four in two-person, nonsequential decisions. This suggests that controllers are more likely to share when the parties to a two-person agreement have a continuing relationship than when they do not. Joint controllers also frequently shared in three-person, sequential, full-information decisions. In addition, a number of three-person, sequential, full-information subject groups insisted on signing a sharing agreement covering both decisions. They would sign two agreement forms during discussion of the first decision.
It is possible that we would have observed fewer equal splits if we had not used college students as subjects. College students may not be as rationally self-interested as those who are older. This possible lack of self-interest might also derive from a feeling of "kinship" with fellow students.
Indeed, to the extent that the sharing behavior indicates that either the subjects were failing to profit maximize or were maximizing interdependent utility functions which might violate one of the axioms of the Coase Theorem, our results cannot be taken to verify the theorem. Since the initial conditions were not all satisfied, assumption h might not have received a good test. However, if our assumption regarding individual motivations were incorrect, then these results may take on even more significance, for they seem to indicate that the Coase Theorem's prediction about production still has great power; the Pareto optimum was chosen almost 90 percent of the time. These experiments would seem to say 46 Note 20 supra.
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A core allocation is individually rational, Pareto optimal, and rational for every possible winning coalition of players. Some might argue that our results do not support Coase's hypothesis because so many subjects split equally instead of bargaining to a core allocation. It seems to us, however, that Coase's efficiency prediction has been the crucial part of his hypothesis in shaping legal and economic policy. It is on that basis that we claim our results support the Coase Theorem. We recognize that Coase expected the income distribution would favor the controller. That expectation is, of course, not confirmed in general by our results. that in two-and three-person situations a scholar might be able to assert with some confidence that groups will behave as if all of the Coase Theorem's assumptions were satisfied. Nevertheless, the pattern of sharing vis-a-vis individual maximizing behavior may not be inconsistent with rational behavior in the fact of uncertainty. Sharing buys "good will" in a continuing relationship, especially one in which the other person might be controller the next time. While the expected value of demanding at least the individual maximum may be higher, the expected utility may be lower.48
Moreover, the pattern in the three-person, sequential, full-information experiments is consistent with a downward-sloping demand curve for risk avoidance. Once the coin has been flipped for the first decision and the outcome is known, adopting a sharing strategy for both decisions requires that single controllers on the first decision give up more than joint controllers relative to the minimum expected payoffs they can command. On the first decision a single controller commands at least $12.00, while a 48 Richard Posner has recently suggested an economic rationale for the prevalence of sharing behavior in primitive (preliterate) societies. Posner hypothesizes that in a culture that produces food that cannot be stored from one period to another, voluntary "gifts" of surplus food production to needy individuals will form the basis of a primitive form of insurance against hunger and starvation. Those who produce surplus in one period may be needy the next. As long as the fortunate give to the needy in each period, everyone's chance of starving is greatly reduced. Posner explores the ramifications of these insights in A Theory of Primitive Society with Special Reference to Primitive Law, 23 J. Law & Econ. 1 (1980). Unfortunately, however, our results cannot be explained through Posner's analysis. Each subject's production was perfectly storable from one experiment to the next. Hence, the controller on the first of two sequential decisions could self-insure against the possibility of losing control on the second decision by refusing to share his surplus. Furthermore, Posner's thesis cannot explain any of the sharing behavior that we observed in nonsequential decisions or in the second of two sequential decisions, since there is no longer any insurance to be bought. Of course, the sharing behavior might be the "natural" outcome of this bargaining game if the subjects were to view all of the money to be paid to them as "profits" rather than just regard the additional money which can be earned by cooperating as profits. The Nash bargaining solution is to split evenly all profits where neither party has greater power within the game. This solution would suggest that the controller would take his individual maximum plus one-half of the surplus from cooperation. If, for some reason, the controller failed to fully appreciate his complete control over the amount he could command by himself (although each subject answered questions indicating that he did have such an appreciation), then the observed equal splits would correspond, in some sense, to the Nash bargaining solution. To test this possibility, we wish to run additional two-and three-person experiments, identical in all respects to the previous experiments, with one important change. When the coin is flipped and the controller is chosen, we will take an amount of cash equal to the maximum the controller can command by himself and give it to the controller immediately. The controller will be told that the cash is his and that it is up to him whether the experiment proceeds. If the experiment proceeds, the procedures will be unchanged. However, to effect an equal split, the controller will have to give up some of the cash in hand to the other party or parties. We suspect that such a change in procedure will reduce the number of equal splits. Table 3 shows, in three-person, sequential, full-information experiments joint controllers were more likely to share than single controllers on both decisions. Moreover, all second-decision sharing was linked to a binding or implicit contract among the participants. Thus, either the participants had actually signed such a contract, or they had shared on the first decision, creating an implicit contract to share all proceeds.
V. CONCLUSION AND SUGGESTIONS FOR FURTHER RESEARCH
The experimental results presented in this paper provide strong support for Coase's proposition that agents will bargain to a joint-profitmaximizing outcome when it exists in two-and three-party bargaining situations under full information and when one party has the right to make the decision unilaterally under limited information. It is too early to tell whether the experimental departures from Pareto optimality jointly controlled, three-person, partial-information games are significant. Four of the six departures occurred in the first of two decisions and were followed by a Pareto optimal decision. Thus, it may be that the game is more difficult to learn with joint controllers. In that case we might simply be observing an experience effect which was not evident in the easier games. This hypothesis requires further testing.
However, if these indications of failure to achieve Pareto optimal results in jointly controlled, three-person, partial-information games are confirmed by future testing, we may be able to derive substantial policy implications for the law. The choice of remedies for the area of nuisance law49 provides a good example. Assume that a particular new land use, for example, a cement factory, interferes with other land uses, for example, homeowning, so as possibly to constitute a "nuisance" under the law.5? Regardless of whether the court finds the new factory to be a nuisance, the court must confront the thorny issue of whether to grant the winning side the right to an injunction or to limit that side to a damages remedy.51 These are the two injunctive remedies, which were modeled in our experiment, from which the court must choose: (1) Factory's right-the factory may pollute at any level it chooses. (2) Homeowners' right-any homeowner is entitled to an order of the court directing the factory to emit no pollutants. The court may also choose from these two damages remedies: (la) Factory's right-the homeowners may obtain an order of the court directing the factory to emit no pollutants if and only if the homeowners pay the factory all damages it suffers from reducing its level of pollution. (2a) Homeowner's right-the factory may pollute at any level it chooses, but it must pay homeowners for any damage caused by the pollution.
There are problems52 associated with both damages and injunctive rem- edies.53 Injunctive relief may be inefficient because bargaining may fail to achieve Pareto optimality. Damages remedies are plagued by the difficulty of accurately appraising damages and the increased administrative costs associated with such a valuation. Where there is only one cement factory and one homeowner, the risk associated with injunctive entitlements-the failure of contracting-has been thought to be low. Our experiments provide some confirmation of this intuition. The almost complete dominance of Pareto optimal outcomes in our two-person experiment suggests that, if there is only one homeowner, a court may choose from between rules 1 and 2 (depending on whether the factory is or is not a nuisance) with confidence that the parties will bargain to an efficient outcome. Hence, injunctive entitlements have appeal in two-party situations.
However, when there are "many" homeowners, it has commonly been feared that strategic behaviors (often termed "free-rider problems") and problems of coordination may preclude the parties' rearrangement of judicial decisions into Pareto optimal patterns. Our results provide some crucial insights. First, although such fears may be realistic in some circumstances, one cannot know whether to be worried about injunctive remedies merely by counting all of the parties to a lawsuit and asking if there are "many" parties. The dominance of Pareto optimal outcomes in single controller, three-person games suggests that, if there are two homeowners, a court may choose rule 1 with good confidence that the parties will bargain efficiently. However, with exactly the same parties, our results to date imply that a court may not choose rule 2 with the same high level of confidence about optimal bargaining.54 Furthermore, a court may have to begin worrying about such concerns when there are only two homeowners.55 All together, these insights suggest that, in contexts like 53 These problems are discussed in much greater detail in Calabresi & Melamed, supra note 3B.
54 Moreover, if our hypothesis that inexperience is responsible for some departures from Pareto optimality is confirmed, then the courts should behave differently when they suspect parties will make only one bargain than when the courts suspect they will bargain repeatedly. If agents are to bargain repeatedly, they may converge quickly to the efficient outcome under either rule 1 or rule 2, but if one single bargain is to stand for many years the court may have to worry about rule 2.
55 Discussions in the law and economics literature tend to avoid addressing the question of how many is ''many"; instead the literature discusses only situations in which there are hundreds of homeowners, thereby sidestepping the problem. For example, in discussing the sources of high transactions costs, Judge Richard Posner (then Professor Posner) stated in his treatise: ''The costs of transacting are highest where elements of bilateral monopoly coincide with a large number of parties to the transaction-a quite possible conjunction. For example, if homeowners have a right to be free from pollution, the factory that wishes to acquire the right to pollute must acquire it from every homeowner. If only one out of a thousand refuses to come to terms, the rights that the factory has purchased from the other 999 are worth nothing (why?) Because the holdout can extract an exorbitant price, as in our our example, a judge must begin worrying about problems with rule 2 when he does not yet have to worry about rule 1.56 We can derive similar (tentative) policy conclusions about the law of easements and equitable servitudes on land with such an analysis. Of course, further experimental work with joint controllers and larger bargaining parties is needed before we can say that the Coase Proposition is confirmed experimentally as a more general behavioral prediction.57 right-of-way example in the previous section, each homeowner has an incentive to delay coming to terms with the factory; the process of negotiation may therefore be endlessly protracted." Richard Posner, supra note 3C, at 45. Posner also discusses the possibility of bargaining breakdown in two-party discussions. Id. Also see the discussion in Calabresi & Melamed, supra note 3B (100,000 citizens). 56 Obviously, further experimental research is needed to ascertain the point at which, if a court finds no nuisance, "many" homeowners prevent efficient contracting. We are currently engaged in such tests. 57 The results also provide some support for predictions about how agents in such bargaining situations will divide the profits. Controllers in two-person sequential bargains and, more generally, those with a previous experience sharing profits or a monetary incentive to share are more likely to share. Others are somewhat more likely to demand their individual maxima. We feel that it is premature, at this stage, to draw normative conclusions from the sharing behavior between subjects in these experiments. However, before one may draw such normative implications for the Coase Theorem one would need a theory of how subjects (or people in general) ought to behave with respect to exploiting economic rights. Such a theory might stem from a notion of just deserts. For example, one might feel that full exploitation of an economic right was justified only where the owner of the right had acquired it through labor. Under such a theory the subjects in our experiment, who acquired the right to be controller through a flip of the coin rather than through labor, should share the profits. Alternatively, one might feel that one may morally exploit a property right if and only if the other party with whom one is dealing is wealthier, of a higher caste, etc. Under this theory, we would have to know the relative status of controllers and noncontrollers in our experiments before being able to make any normative pronouncements on the sharing behavior. The development of a general, normative theory lies well beyond the scope of this paper. Even if we had a well-developed normative theory of exploitation of economic rights, our data are far too sketchy to allow any meaningful application. We intend to return to these questions upon completing the full set of Coase Theorem experiments.
